Heterologous expression of carnation Italian ringspot virus p36 protein enhances necrotic cell death in response to acetic acid in Saccharomyces cerevisiae.
A universal feature of the replication of positive-strand RNA viruses is the association with intracellular membranes. Carnation Italian ringspot virus (CIRV) replication in plants occurs in vesicles derived from the mitochondrial outer membrane. The product encoded by CIRV ORF1, p36, is required for targeting the virus replication complex to the outer mitochondrial membrane both in plant and yeast cells. Here the yeast Saccharomyces cerevisiae was used as a model host to study the effect of CIRV p36 on cell survival and death. It was shown that p36 does not promote cell death, but decreases cell growth rate. In addition, p36 changed the nature of acetic acid-induced cell death in yeast by increasing the number of cells dying by necrosis with concomitant decrease of the number of cells dying by programmed cell death, as judged by measurements of phosphatidylserine externalization. The tight association of p36 to membranes was not affected by acetic acid treatment, thus confirming the peculiar and independent interaction of CIRV p36 with mitochondria in yeast. This work proved yeast as an invaluable model organism to study both the mitochondrial determinants of the type of cell death in response to stress and the molecular pathogenesis of (+)RNA viruses.